Brazil combines acute and complex socio-environmental problems and a techno-scientific potential able to cope with it by producing knowledge for social development. Its past shows that when there was the political will to produce the knowledge needed to achieve the goals of a national project, this potential could respond satisfactorily. As suggested by the title, this paper discusses why science and technology (S&T) capacity building is relevant for social development goals. It presents 'the stage we are at' concerning the demand side, the supply side, as well as the political side of Brazil's current environment of S&T for social development. These elements help us trace some policy directions on how to achieve S&T for social inclusion, presented as an agenda for future actions.
Introduction
Brazil combines acute and complex socio-environmental problems and a techno-scientific potential able to cope with it by producing knowledge for social development. Its past shows that when there was the political will to produce the knowledge needed to achieve the goals of a national project, this potential could respond satisfactorily. As suggested by the title, this paper discusses why building S&T capacity is relevant for social development goals. It presents 'the stage we are at' concerning the demand side, the supply side, as well as the political side of Brazil's current environment of S&T for social development. These elements help us trace some policy directions on how to achieve S&T for social inclusion, presented as an agenda for future work.
In recent years Brazil has consolidated its scientific and technological structure as a result of a consistent and sustained public investment. It is notable that there were important advances with regard to scientific knowledge production and, to a lesser extent, technological knowledge production, as shown by indicators such as: publications, patents, human resources training etc.
It is also evident that this progress has occurred asymmetrically. The knowledge that is being produced, in either its embodied or disembodied forms, is focused on the cognitive demands of business. Little attention is paid to the fields that have significant potential for promoting social inclusion.
Moreover, in contrast to what occurs to policies geared to achieving the goal of economic growth and business competitiveness-which seek synergy with industrial and agricultural policies, foreign trade etc.-the context of social and science, technology and innovation (ST&I) policies is characterized by a severe scarcity of qualified staff to implement actions aimed at their convergence. This is partially explained by the fact that activities related to the 'S&T for social development' axis of the 2007-10 Action Plan of the Brazilian Ministry of ST&I (Brazilian Ministry of S&TI 2010) are much more recent than those related to other priorities. Particular attention should be paid to the introduction of the Course of Action 'Capacity building on S&T for social development' in the aforementioned axis of the Action Plan, evidencing a lack of systematic effort for capacity building of personnel with the profile and quantity needed for boosting S&T for social development in Brazil.
The theoretical elaboration on the relationship between techno-science and social exclusion/inclusion is not sufficient to enable the formulation of the conceptual and analytical framework, and the methodological and operational models required for the production of techno-science for social development. There is even a considerable portion of the research community and the managers of the science and technology policy (S&TP) that does not accept the idea that there is some type of specificity in this area of knowledge. There is also scant recognition within public universities and research institutes of the importance of this type of activity.
It is not clear how one performs capacity building for professionals who have to carry out the S&TP for social development and how learning environments, research and extension activities should be arranged. Additionally, different social values and interests are required of actors performing in this multi-disciplinary area. The widespread perception that it is necessary to innovate with regard to institutional mechanisms, in order to overcome the above-mentioned obstacles, did not result in action, perhaps due to the difficulties involved.
Social inclusion
There is no intention here to summarize the debate, which has profound ideological elements, that surrounds the topic of social exclusion/inclusion. It is necessary, however, to precisely point to the meaning of social inclusion in the context of this paper. We understand social inclusion to be a process that would allow those who are currently marginalized from the socio-economic system (or in the informal sector) to seek alternative employment and income through productive activities. These activities are being increasingly limited to what has been termed the 'solidarity economy' in Brazil.
Inclusion has also another important, though subtle, dimension: the political and cultural dimension. It is understood as the active participation of all citizens in the processes occurring in society. Given the current magnitude of social exclusion in Brazil and the probable deepening of processes associated with the growth in the jobless economy at the global level, this active role of citizens will not tend to occur within the formal economy.
That is, it seems that workers who are currently located in the informal economy are not likely to be incorporated into the formal economy, from which they were excluded or were never actually 'included'. This trend runs counter to the expectation-from the 1950s but still in vogue-presented by Lewis (2003) and Rostow (1960) in their seminal work, in which they argued that the incorporation of 'backward' sectors of 'developing' economies into their 'modern' industrialized sectors would be responsible for their economic and social progress.
It makes perfect sense to create the conditions for some activities involving the production of goods and services, usually undertaken by private companies, to be performed by solidarity enterprises. Achieving this goal requires filling the gaps and deepening the productive chains established today in the informal economy in order to rapidly turn it into a growing solidarity economy, increasingly supported by government. Meeting both the material needs of those included in the solidarity economies and also the large and varied demand for public goods that the state must provide to all citizens requires the use of its purchasing power, which is currently focused on companies. It is therefore possible to have those activities performed by solidarity enterprises with greater efficiency and effectiveness, with the advantage of providing the growing autonomy of these enterprises from the formal economy and various types of benefits for society as a whole.
The techno-scientific dimension of social inclusion
When it comes to social inclusion it is essential to take the techno-scientific dimension into account. The proposed social inclusion implies the generation of knowledge consistent with the values and interests of the excluded. Indispensable knowledge is also required to boost self-sustained, autonomous and self-managed inclusion processes, capable of breaking the vicious cycle of social exclusion. Due to its complex nature, it cannot be autonomously produced today by the excluded. In a larger proportion than that oriented to fulfilling a firm's productive need, this type of knowledge must be produced with the participation of the research community. Knowledge, therefore, that will only be useful if it is a collective construction, involves these two actors (the social movements and the research community) along with others, such as non-governmental organizations (NGOs) and some government agencies that have already realized the need for this new type of knowledge construction.
This diagnosis of the need to act on the dynamics of the relationship between the research community and the social movements, or between university and society, is similar to the problem of the weak interaction between the universities and industry, which has been the focus of Brazilian and Latin American S&TP since the 1950s. Different cultures and goals, as well as a lack of knowledge (from either side) have been identified as obstacles to the consolidation of this interaction. However, there is an aggravating factor. Although they do not share the same culture as business, universities have been prepared, since their establishment, to produce knowledge and capacity building for professionals in order to meet the demands of private companies.
The same cannot be said in relation to the cognitive demands of social movements. Academic research, and perhaps the university itself, must undergo a significant change so that a similar situation to the promotion of university-industry relationships perceived today (with very little success, by the way) can occur with regard to university-social movements interaction. The spectrum of the academic research agenda needs to be expanded. Instruction on how to conduct research should include dialogue and interaction with the social actors who would benefit from its results. Currently, however, one realizes that the academy is not aware of, or even prepared to lead, these changes. It must be emphasized that in advanced capitalist countries, the interaction between university and private companies does not occur through the transfer of scientific and technological knowledge, but through knowledge embedded in people who acquired their high-level qualification in the university and then engage in R&D activities in companies. Something similar should occur in the interaction between the solidarity enterprises and the universities.
The economic, cultural and environmental sustainability of solidarity enterprises demands ways of producing goods and services distinct from those developed by and for private companies, which have received considerable and continuing State support. Problems of scientific and technological nature-unique and highly complex, given the tight sustainability restrictions and the need for an interdisciplinary approach-will have to be attacked by gathering efforts from the complex system of public universities and research institutes along with active participation of actors who until today have been absent from the scenario in which they operate. Socio-technical adequacy and redesigning existing technology (not adapted to new conditions) as well as the generation of new knowledge (through a biased exploration of the S&T frontier), will have to be undertaken in conjunction with the communities involved.
The sense of urgency to create a movement capable of turning the interaction between this complex and the social movements in the desired direction, given it is a necessary condition for social inclusion, is at the root of this paper. Analyzing the current state of the various difficulties in the field of social inclusion/exclusion (or techno-scientific aspects of social exclusion), the potential for addressing them through the generation of S&T for social development, and the political context (in its dual meaning of policy and politics) of S&T is the focus of the following sections.
Section 4 addresses the 'demand side' of S&T for social development. It is focused on the socio-economic context of Brazil, which points to the need for a reorientation of current patterns of knowledge production and dissemination.
4. The stage we are at: the 'demand side'
The 'demand side', although fairly well known, should be better characterized. Data provided by Brazilian official agencies illustrate the severity of the country's current social situation. According to IPEA (2011), the richest 1% of the population (about 1.7 million people) account for 13% of total household incomes. The same fraction that is accounted for by the 50% poorest (87 million people). Moreover, according to IBGE (2010), approximately 47% of Brazilian households have significant difficulties regarding access to food. This indicates a persistent food and nutritional insecurity in Brazil.
An extremely unequal distribution of income and wealth is not, however, the only socio-economic constraint that has affected Brazil. As a result of the public policies implemented during the neoliberal period (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) , there was a sharp rise in unemployment, and in the rate of informally employed workers (including those working on their own). In turn, the real average income of workers in Brazil fell.
Another result of these policies was the violent process of denationalization and de-industrialization of the Brazilian economy. The consequences were also felt in the increase on technology imports (licensing, patents etc.) and the decrease of the investment rate.
It is also important to highlight how the growth pattern that emerges from this situation has acted to exacerbate social exclusion. In the period 1991-2005, while industrial production has increased continuously by 37%, productivity (calculated as usual as the ratio between production and the labor force employed) grew by 63%. As a result, there was a 19% reduction in the number of people employed in industry (Nassif 2008) .
The workers, in the midst of the marked tendency of accelerated innovation on a global scale, are those who suffer most. The results of this situation, in terms of unemployment and the informal economy that now includes almost 60% of the economically active population, and the enormous social exclusion that we face today, are the central motivation of this paper.
Since 2003, when poverty finally started to be addressed, 20 million Brazilians (out of the 50 million trapped in poverty) have had their income increased to more than R$137 a month, a figure that marks the poverty limit. Another change in Brazil's income pyramid was the creation of 12 million formal jobs over the same period . Although it must be considered an extremely positive indicator, it is less impressive than the previous one. It still appears to be modest when compared to the 30 million people who remain trapped in poverty (IPEA 2011) .
The gravity of the situation makes actions directly aimed at social inclusion central to the development of Brazil. As mentioned above, actions aimed at achieving something more than compensatory reparation, necessarily involve the development of knowledge especially adapted to the generation of social innovation. However, the desired interaction between the social inclusion field and S&T, whether at the level of knowledge production or public policy, is still rather scarce.
Section 5 deals with the 'supply side' and refers to the weak connection between the education and training of scientists, engineers, technologists and other professionals and the proposal of S&T for social development. It also addresses the issue of S&T policy, indicating its inadequacy in relation to this proposal.
5. The stage we are at: the 'supply side'
The 'supply side', that is, the institutional and human potential existing in Brazil is now considered as part of our analysis of the relationship between the difficulties in the field of social inclusion/exclusion and the ability to address them through the generation of S&T for social development.
As in many countries, Brazil includes professors, researchers, students, managers etc. who are anxious to gear their knowledge towards social inclusion. Some of them have even been connected to social movements that claim realization of their citizenship rights. Despite their intentions, these actors have not paid proper attention to the socially constructed technology and science (or techno-science) content, widely documented by researchers of the social studies of S&T since the 1960s (Bijker 1995; Bloor 1991) . That is, they have not realized that S&T is the result of an ongoing 'socio-technical negotiation' among different social actors and their frequently antagonistic political projects (Feenberg 2002) . Thus, S&T is not merely the result of applying the scientific method or the pursuit of technical efficiency: it reflects and has embedded values and the dominant interests of the environments where it is produced (Dagnino 2008) .
Because they were educated in a neutral and deterministic techno-science tradition, these actors do not realize that their techno-scientific criteria are 'contaminated' by the values of their educational tradition (Dagnino 2007) . Consequently, they have not been able to critically capture the huge amount of information they receive and the experiences people live as citizens and professionals. This is related to how the production of S&T is increasingly committed to the interests of large companies. Paradoxically, those actors know that these interests tend to counteract (and subordinate) social development and environmental sustainability. Interests that oppose their own interests as workers (who now work longer hours and under more stress), as consumers (who are now bombarded with products of dubious usefulness and quality, while watching the degradation of goods and services related to their quality of life) and as inhabitants of a planet (which has been giving clear signs that the existing S&T and its guiding interests tend to lead it towards its own destruction).
Nevertheless, it is understandable that these actors cannot see the connection between the disrespect of their rights as citizens and the dynamics of S&T. The situation is that, at the same time that they are prepared as professionals (professors, researchers, managers) to manipulate S&T, they naturalize the dynamics of S&T, obscuring its governing interests or accepting the deleterious implications of S&T on behalf of a purported scientific 'breakthrough'. It is understandable that, being used to manipulating S&T without realizing it clearly, they cannot visualize, and much less produce, another S&T consistent with the interests of social development and environmental sustainability. Nor do they know how to elaborate policies and conceive institutional mechanisms to facilitate the learning that would enable them to embark on another path.
In addition, the 'cognitive gap' to which we refer has led these actors, who generate and disseminate knowledge and elaborate public policies, to believe that their actions related to S&T must be the result of strict technical criteria that do not have to be influenced by their social, political or ideological motivations. In fact, these motivations are those that make them feel identified with those who suffer social exclusion and lead them to place their expertise at the service of social movements.
As a result, and paradoxically, these actors contribute to the spread and maintenance within their teaching and research activities, as well as in policy development, of a socially neutral, universal, true and inherently beneficial techno-science conception. Unconsciously, they fit well with the 'naturalized' vision disseminated by society's ideological superstructure. This view has been criticized and deconstructed by researchers from the social studies of S&T.
Thus, although politically and ideologically committed to the construction of an alternative style of development and social inclusion, they have failed to act in a manner that is consistent with their beliefs. Not simply the techno-scientific knowledge they possess but also the techno-science conception, that they internalize almost subliminally, were built in an excluding environment, impregnated with moral values and economic interests that promote the persistence of asymmetrical social relations and worldviews that reproduce and naturalize them. Consequently, they do not realize that, through mechanisms of co-organization and feedback mediated by their action, they often contribute, albeit unintentionally, to the growing economic inequality, social disintegration and environmental deterioration.
Running counter to this tendency and opposing this situation, a movement in Brazil has arisen from the approach of some actors who were equally concerned with inclusion. This movement aggregates organizations such as: the Social Technology Network, Networks of Solidarity Economy, social movements, government agencies, NGOs, companies, universities etc. Groups of professors, researchers, students, and administrators dedicated to knowledge generation aimed at social inclusion have formed a nucleus on the basis of the nature of this activity, forming an extensive network of people from universities and national and international research centers, social movements and other organizations struggling to achieve access to citizenship rights for the excluded. To do this, they require social innovation.
Although not familiar with the critical approach of the social studies of S&T, they share a growing distrust of the ability of S&T to promote material and human progress and to deal with social and environmental problems. They also start from the idea that the cognitive substrate of a new type of professional (capable of producing S&T for social development) must emerge in an environment contaminated by the values of cooperation and solidarity (and not controlling and subordinating values), sustainability (and not disrespect for the environment), consumer awareness (not planned obsolescence and consumerism) and equity (and not competition).
The counter-hegemonic nature of the work of these groups needs a long time to come to fruition. Those who organize themselves in academia know that their students will be professionals who will help to materialize the alternative style of development that arises: which will be socially just, environmentally correct and economically feasible. So they strive to criticize the analytical framework and conceptual 'legacy', to deconstruct it and build a new one. They know that the 'calculation' (or technical code) of today's professionals involved with scientific research and technological development who are interested in the promotion of social development does not include the concepts, principles, parameters, variables, relations, stylized facts, models, algorithms, research methodologies etc. needed to implement S&T for development. The extent and depth of the transformation that these groups will have to undertake in their work environments cannot be conceived of in terms of academic taxonomy, research and extension activities. Although it is being started by extension activities, all of the others will have to be modified to cope with the challenge.
They also realize that this transformation will take place through a succession of interpenetrating, iterative and interactive moments, in which operations (the deconstruction and reconstruction processes) occur at the same time as the analytical framework and conceptual model are gradually and incrementally adjusted. The approach has to be flexible, permeable and consistent with the values and interests of social inclusion.
These groups also know that another process, that should have been started a long while ago, but will have to occur simultaneously, is the capacity building of public managers who work on policies pertaining to this challenge-especially the social policies and the S&TP-to achieve their essential convergence and synergy. Those groups act along with these professionals, teaching and learning to initiate actions that will enable their proposals.
One aspect that highlights the relevance of the proposal of those groups involved in social innovation is the education model of scientists, engineers and other professionals involved with the production of techno-scientific knowledge. It has a subtle and, consequently, unrecognized problem. A study published by the influent Centre for Management and Strategic Studies (CGEE, acronym in Portuguese) shows that out of more than 40,000 doctorates in Brazil (obtained in the period 1996-2003), only a small portion (2.51%) is dedicated to R&D activities, suggesting that in Brazil there is currently an oversupply of qualified researchers in the fields of the physical sciences and engineering (Viotti 2010) .
To a large extent, this low intensity of research is a reflection of Brazil's underdeveloped condition, which affects factors such as the concentration of income, the atrophy of the domestic consumer market, the low degree of competition among local firms, and other structural characteristics of its productive sector. A change in the qualification model for scientists and engineers (one of the processes that our proposal seeks to induce) could help to combat this excess supply of researchers in relation to the demand by national and foreign companies located in Brazil, opening new possibilities for professional activities, especially among the solidary groups, social movements and NGOs.
Due to their experience, these groups now have a unique and innovative methodology with which to implement core activities related to the design of scientific and technological knowledge for social development such as identifying and satisfying cognitive demands posed by the goal of social inclusion and joint coordination activities (such as research, human resource training, knowledge transfer etc.).
The stage we are at: the 'political side'
Brazil's S&TP is not sufficiently integrated with its social policies: not only those policies directly targeted at social inclusion, but also those related to collective or public material demands, such as transportation, communication, sanitation, education, health, housing and urbanism. In both cases, there is a lack of appropriate technological (even scientific) knowledge to satisfy these demands.
As a result, actions that seek to materialize the enormous effort made by the country towards 'teaching to fish' those who have already been 'given the fish' through compensatory policies are obstacles that diminish the chances of proper implementation. Among the obstacles is the fact that in most cases the social policies are not understood by the managers, government officials and politicians responsible for their formulation, as likely to be maximized through the incorporation of scientific and technological knowledge developed for this purpose.
For this reason, clarifying the need for techno-scientific knowledge designed specifically for social development, and therefore different from that which results from private enterprise R&D, is a central objective of this paper that deals with the Course of Action 'Capacity building on S&T for social development' which is the fourth axis of the Brazilian government's 2007-10 Action Plan.
More broadly, one of the goals to be achieved within this Course of Action is to deepen the integration between S&TP and social policies, both in terms of shaping public policy in the development of research and technology through universities and research institutes, and in terms of reaching those groups that demand this type of knowledge and who are the potential supporters of these policies.
In this sense, we must remember an emblematic fact. It was through a discussion on social policies that awareness about the problem of exclusion grew and the social mobilization needed to formulate and implement policies that led to the positive results observed today became possible, and indirectly this movement affected other segments of society that had never faced the threat of social exclusion. Indeed, it was due to the implementation of policy measures and its later results that social forces mobilized to maintain and deepen those policies. When there is no social mobilization around an object of public policy, it is very difficult for the managers, even when they identify with the policy, to carry it out.
No public policy geared to promoting a significant social change can succeed-and the generation of S&T for social development is no exception-without the participation and pressure of the target population and those who support it within and outside the State apparatus. One of the targeted social segments of this policy will be solidarity enterprises, such as cooperatives and associations, small farmers, and restored factories. Mobilization within these groups and social movements supports the policy, in contrast to other social actors and sectors of the State apparatus who are concerned to maintain the current orientation of the S&TP.
As the result of this mobilization, 'the science and technology arm' of social policies (S&T generated for social development) will be strengthened. While the cognitive demands of those groups are fulfilled, the impact of social inclusion policies will also be strengthened, and consequently their mobilization capacity will tend to grow. But to begin this virtuous circle, it is necessary to mobilize those actors who lie at the other end of the spectrum, namely the section of the research community (which currently holds the scientific and technological knowledge that is essential for social inclusion) that is sensitized by this challenge. Its adherence to this initiative involves the perception that its collaboration will be recognized by its peers and thus by the prize instruments of S&TP that, at least in the foreseeable future, will remain under the absolute control of the research community. A fair degree of acceptance by this segment of the interests and values of today's marginalized sectors is also required.
But it is also necessary to make the 'users', the excluded, those who lie at the other end of that spectrum, who are supposed to be represented by social movements, to participate actively in the knowledge production in a manner consistent with their values and interests and from what is called, perhaps with respect to a past that has been frustrated, 'popular knowledge'.
Focusing now on the midpoint of that spectrum, it should be noted that there is a need to train the administrators of S&T and social policies in the same direction. It is also important to note that the more this process of capacity building also occurs with researchers, professors, teachers (including those in secondary education), students and members of social movements, the better the result will be.
One of the enabling tools of S&T policy for social development is the interest and willingness of professionals from educational and research institutions, as well as public management institutions, to participate in it. Sensitized and mobilized, they will qualify themselves for the development of their activities independently, but also as part of a collective of synergistically connected actors.
The two work areas of S&T capacity building for social development
The goal of these activist groups in the field of social innovation (or technology) is still rarely addressed in Brazil. Filling the cognitive gap in the knowledge generation for social inclusion, since it includes at least two dimensions, suggests two work fronts.
The first, of obvious importance though less original, may be regarded as the end-activity (goal). It is the prospect and satisfaction of cognitive demands posed by the goal of social inclusion through work methods specially designed to combine skills and efforts (existing or new) in areas such as: family farming, housing, alternative energy, recycling, food production and conservation etc.
One difference that contrasts with initiatives that have been implemented since the late 1960s and that will increase its chances of success is the fact that the prospect of cognitive demands and proposals for technological solutions may now be more easily achieved at the interface between academy, social movements, the solidarity economy enterprises, government agencies and local communities.
Replacing the ineffective and naive idea of 'offering' or transferring knowledge (and technology) produced by the sensitized research community will be the permanent challenge of this work front. In fact, social actors 'demand' the collective construction of knowledge in a non-excluding manner and with the incorporation of values, interests and knowledge of their own.
The second front is less clear, but more original. It could hardly be approached without the support of the knowledge and experience accumulated within research, extension and academic activities. It can be considered as a mid-activity that facilitates the end-activity previously addressed. This front arises from the fact that those initiatives have failed not only because of the absence of an approach based on the collective construction of knowledge, but also because of the scant attention given to the limitations of the 'calculations' of engineers and other professionals. This 'calculation'-designed to project technology consistent with the values and interests of business-must incorporate the parameters, variables, relations, models and algorithms necessary for social innovation. That is, designing different technologies from those developed by and for private companies requires new values and parameters ('calculation') to attend to social interests.
This second front is based on the approach of interdisciplinary academic interventions, research and extension activities (that have combined economics, history, sociology, philosophy etc.) with the field of social studies of S&T. This second front should focus increasingly on capacity building activities by network partners (researchers, teachers, public administrators, students, activists, social movements etc.) situated in environments which teach, learn, produce, use, promote, decide and plan S&T. Environments in which, until now, social innovation was absent, whether as the scientific-technological knowledge necessary for social inclusion or as required knowledge for shaping public policy.
Some topics for discussion
Amid the discussion that has taken place among groups of teachers, researchers, students and administrators dedicated to generating knowledge aimed at social inclusion, some issues have emerged that are worth mentioning for reflection by new partners.
8.1.1 The public research institutes and their potential to generate S&T for social development. Brazilian public research institutes have played an important role in socio-economic development cycles (primary exports, import substitution) and in generating indigenous solutions to many national problems. Taking into account that their research agenda responded creatively, when there was a demand from the State, it is convenient to evaluate how they could be geared to meet the cognitive challenges posed by the generation of S&T for social development.
8.1.2 Reviewing the generation of S&T for social development experiences. Reviewing experiences of the generation of scientific and technological knowledge undertaken in Brazil's universities, research institutes, social movements etc. may be important in order to highlight the rights and wrongs that were committed. In doing so, it will be possible to design more precisely, among other things, the institutional arrangements required to promote S&T for social development.
8.1.3 The disciplines of science, technology and society in Brazilian public universities as a support of S&T for social development. Similarly to what happens in many other countries, Brazilian public universities have implemented graduate and undergraduate disciplines geared to providing students, in parallel to their conventional education, with an alternative view of the relationship between science, technology and society. Given that the content of these subjects usually adheres to the goal of producing S&T for social development, it is interesting to analyze and disseminate these experiences.
Contributions from the social studies of S&T.
The society known as the Latin American Thought in Science, Technology and Society was founded in the 1960s, concerned to match potential scientific and technological development to national demands. Since the 1970s, in developed countries, research in the field of social studies of S&T, such as sociology and economics of innovation, philosophy of S&T, have made contributions that seem useful to enhance the initiatives of contemporary production and promotion of S&T for social development. . the national system of science, technology and innovation . innovation in society and business . research, development and innovation in strategic areas . science, technology and innovation for social development
The small amount of resources assigned by the 2007-10 Action Plan to the fourth axis (2% of the total budget) is clearly insufficient to support its consolidation. As for any public policy, the use of appropriate analytical tools to assess the barriers and opportunities associated with this challenge can help to achieve this objective.
8.1.6 University extension as a lever of S&T for social development. Committing the Brazilian public university to the production of scientific and technological results for social development is increasingly perceived to be vital for the democratization scenario under construction. To be effectively implemented, it will have to rely on the extension activities, which are currently the most appropriate channel to evaluate the cognitive demands of social movements, but also to transmit proper 'signals' to gear the other two activities: teaching and research. Extension work is also crucial to align the university curricula and the research agenda to social needs.
8.1.7 The Federal Institutes of Education, Science and Technology Network. The network of learning centers that gave rise to the Federal Institutes of Education, Science and Technology (IFETs, in Portuguese) was established in the midst of a national development project in order to meet technological needs, especially those concerning qualified personnel. The technological demands of the current and potential developments of the solidarity economy, as a reflection of the paradoxical process of work degradation and a possible growth cycle based on a new political project represents an opportunity to be seized by the network. It seems to be the most appropriate place to gather teaching, research and extension activities oriented in the direction of S&T for social development.
An agenda for future work
Within the extensive network of actors and institutions interested in producing socially inclusive knowledge it is possible to identify three main groups of activity: research, human resource qualification/education, and knowledge transfer (to society and government). These aim to:
. Develop research about innovation for social inclusion.
There are two types of research: theoretical and methodological approaches. They aim to improve: ¡ the analytical framework and conceptual model of social innovation ¡ the discussion of strategies for S&T research ¡ ST&I public policy development ¡ analysis of national and international experiences regarding topic ¡ applied research oriented to construction of sociotechnical solutions to identified problems at work interface with social movements, NGOs, businesses and government. . Conduct capacity building activities through workshops, classroom courses and semi-distance courses (including extension and specialization modalities) to researchers, members of social movements, business, government, and NGOs on issues related to social innovation, such as those raised in the fields of science, technology and society, social technology, solidarity economy etc. . Ensure that the knowledge which has been developed actually reaches its users (social movements, NGOs, governments and businesses) through the use and development of methods for collective, interactive and inclusive work through seminars, publication of papers, articles and books.
The agenda below derives from the considerations made so far about the characteristics of the ongoing activities within the above-mentioned network. It is a proposal formulated to serve as a beacon for possible future initiatives. It consists of five main actions:
. S&TP for social inclusion. This action involves research, analysis and evaluation of S&TP aimed at social inclusion and capacity building of public administrators in this area. Publication of texts, articles and books dealing with this subject, as well as holding events to discuss concepts, debate proposals, and socialize results are also related to this action. . Innovation and technology public policies for social inclusion. The purpose of this action is to identify and map the experiences of technological development and innovation, which may serve as inputs for social inclusion policies. This identification may be performed by a partnership between public policy administrators, target communities and social movements concerned in the experiences. . Technological development along with social movements.
This action aims to promote the joint development of social innovations: first, from the demand by social movements for technologies suited to their realities; and second, from labs, teachers, and research groups potentially capable of, and interested in, participating in the development of these innovations. To do this, it is first of all, necessary to map both the demands and potentialities. . S&T for social inclusion education. This action aims to give support to other actions as well as broaden the debate about the necessity of innovation for social inclusion. Capacity building activities are essential. On one hand there is the urgent demand for technological solutions to social inclusion. On the other hand, there is an evident lack of knowledge about how to develop them. Therefore, the central axis of the capacity building activities is the development of the skills needed by engineers, scientists, managers, social movements and other actors to develop such social innovations, taking as the interrelationships between science, technology and society as the foundation. . Democratization of knowledge and public communication of S&T. This action involves the production of a series of studies on participatory and inclusive practices of S&T public communication. In addition, courses about knowledge democratization and workshops for young people from elementary schools will be held to discuss issues related to the theme 'science, technology and society'. Documentary videos will be produced from these workshops.
Conclusions
Many of the teachers, researchers, analysts, policy-makers, and actors who have intervened throughout Brazil's S&T policy history have had a sincere desire to encourage in their praxis, values and projects similar to those mentioned here. At the level of political and ideological coherence, such identification can be evidenced by their opinions on socio-economic or political issues which relate to the national or institutional agendas. At discourse level, this identification would be reflected in statements such as:
It is necessary to put the scientific and technological knowledge available, which has only served so far to the owner classes' interests, in the service of the development of the whole society.
This identification with social movements was greater during the authoritarian period , in which the public universities were politically radicalized. Nowadays, little has been achieved in terms of adopting a research agenda closer to the interests of these movements. And even less was achieved in terms of initiatives to take those interests as a target for the elaboration of S&TP.
This would indicate an impossibility to make much progress when starting from the cognitive territory delimited by the known, practiced and widespread S&T. At that time, critics pointed out that technology produced in developed countries was not adapted to the political project that they wish to see materialize in Latin American context (Herrera 1975) . It should be noted that business interests are now dominant in the S&TP decision-making process. And, as consequence, a significant change in the research agenda and in the elaboration of S&TP is necessary.
Nevertheless, this change is, albeit timidly, occurring. As often happens, 'practice' is happening before 'theory' is conceived. The change is more the result of the radicalization of an increasing fraction of the research community, which also feels frustrated with the 'scientificism' and productivism that mitigate against S&T activities having social legitimacy and identification with social movements. The acquisition of the capacity to produce and plan S&T for social development becomes more evident.
But the production of a conceptual-analytical framework to analyze and establish a S&TP is a condition for strengthening this capacity and allowing this particular type of S&T self-sustained dynamic for social development.
